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(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent the deterioration of a 
battery caused by the temperature rise of the battery by its 
internal heat generation, by detecting the ambient temperature 
of the battery, and finding a charge starting condition for the 
battery from the ambient temperature of the battery and the 
relation between the charge and discharge period and the 
temperature rise of the battery stored beforehand. 
SOLUTION: A battery controller 1 1 receives signals of the total 
voltage of a battery 1 from a battery total voltage measuring 
line 13, the temperature and the voltage of the battery 1 from a 
battery temperature and voltage measuring line including a 
battery temperature detecting means 1 5, and the ambient 
temperature of the battery 1 by an ambient temperature 
detecting means 14, calculates the capacity of the battery 1, 
etc., sends signals to a generator controller 21 and a motor 
controller 31, drives a generator 2 and a motor 3 and controls 
the charge and discharge of the battery 1. For the purpose of 
this, the battery controller 1 1 stores the relational property 
between the charge and discharge period and the temperature 

rise of the battery and the relational property between the depth of discharge and a permissible 
temperature value of the battery beforehand. And a using range of the battery 1 is controlled 
accordingly to an outside air temperature, by finding an appropriate charge and discharge period at 
intervals of several seconds to several minutes. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Yes, it sets to the cell control approach of a Brit electric vehicle, a car transit means is driven with 
the motor for transit which uses a cell as a power source, and the generated output of the generation-of- 
electrical-energy means which makes an engine a driving source is supplied as the charge power of said cell, 
and drive power of said motor for transit — The cell control approach of the high Brit electric vehicle 
characterized by asking for the charge start condition of said cell from the charge-and-discharge period of 
said cell and the relation of a temperature rise which detected the ambient temperature of said cell and were 
memorized beforehand, and the ambient temperature of said cell. 

[Claim 2] The cell control approach of the high Brit electric vehicle according to claim 1 characterized by 
starting charge of said cell when the remaining capacity of said detected cell becomes below the charge start 
condition of said cell. 

[Claim 3] yes according to claim 1 characterized by searching for the charge terminating condition of said 
cell from the depth of discharge of said cell and the relation of an allowable-temperature value which were 
memorized beforehand, and the ambient temperature of said cell ~ the cell control approach of a Brit 
electric vehicle. 

[Claim 4] The cell control approach of the high Brit electric vehicle according to claim 3 characterized by 
suspending charge of said cell when the remaining capacity of said detected cell becomes beyond the charge 
terminating condition of said cell. 

[Claim 5] The car transit means equipped with the motor for transit which uses a cell as a power source, and 
the generation-of-electrical-energy means which makes an engine a driving source, In the cell control unit of 
the high Brit electric vehicle which constitutes and becomes so that the generated output of this generation- 
of-electrical-energy means may be supplied as the charge power of said cell, and drive power of said motor 
for transit An ambient-temperature detection means to detect the ambient temperature of said cell, the 
charge-and-discharge period of said cell, and the relation of a temperature rise are memorized. The cell 
control unit of the high Brit electric vehicle characterized by having the control means which asks for the 
charge start condition of said cell from the charge-and-discharge period of this cell, the relation of a 
temperature rise, and the ambient temperature of the cell detected with said ambient-temperature detection 
means. 

[Claim 6] The charge-and-discharge period of said cell and the relation of a temperature rise are the cell 
control unit of the high Brit electric vehicle according to claim 5 characterized by coming to create using a 
value when the elapsed time and the temperature rise value at the time of a repetition of each charge 
discharge about two or more sorts of charge-and-discharge periods are graph-ized and the maximum 
temperature rise value and the minimum temperature rise value are stabilized with time amount progress. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the cell control approach and cell control unit of a high Brit 

electric vehicle. 

[0002] 

[Description of the Prior Art] Yes, for the purpose of protecting a cell, charge and discharge are suspended, 
or a charging current value and a discharge current value are controlled by charge-and-discharge control of a 
cell as 1st conventional technique of the cell control approach of a Brit electric vehicle according to the 
temperature of a cell, and an electrical potential difference, overcharge and overdischarge are prevented, and 
there are some which prevented degradation of a cell, moreover, from having the property that the maximum 
usable output of a cell declines, as 2nd conventional technique, as, as for a cell, depth of discharge 
progresses for the purpose of performance- traverse ability maintenance of a car When the maximum usable 
output and the output which a car requires become equal, it controls to start charge of a cell with a generator, 
and there are a thing with which the car enabled it to always take out the maximum output, and a thing 
indicated by source JP,8-6 1 1 93 ,A. 
[0003] 

[Problem(s) to be Solved by the Invention] However, if it is in the 1st conventional technique, discharge 
becomes impossible by the temperature rise of a cell, or there is a trouble of charge becoming impossible. 
Moreover, if it is in the 2nd conventional technique, since it is not the control which protects a cell, the 
trouble which causes degradation of a cell and loss of power arises. 

[0004] This invention is controlled to have been made paying attention to such a conventional trouble, and 
not to become the conditions to which the temperature rise by internal generation of heat of a cell invites 
degradation, and aims at offering the cell control approach and cell control unit of a high Brit electric 
vehicle which can prevent degradation of a cell. 
[0005] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, the cell control 
approach of a high Brit electric vehicle according to claim 1 Yes, it sets to the cell control approach of a Brit 
electric vehicle, a car transit means is driven with the motor for transit which uses a cell as a power source, 
and the generated output of the generation-of-electrical-energy means which makes an engine a driving 
source is supplied as the charge power of said cell, and drive power of said motor for transit — The ambient 
temperature of said cell is detected and let it be a summary to ask for the charge start condition of said cell 
from the charge-and-discharge period of said cell and the relation of a temperature rise which were 
memorized beforehand, and the ambient temperature of said cell. The conditions which make charge start by 
this configuration the optimal charge-and-discharge period according to the ambient temperature in a car 
when suppressing cell degradation by the temperature rise are searched for. 

[0006] yes according to claim 2 — the cell control approach of a Brit electric vehicle — the claim 1 above- 
mentioned publication — yes, in the cell control approach of a Brit electric vehicle, when the remaining 
capacity of said detected cell becomes below the charge start condition of said cell, let it be a summary to 
start charge of said cell. Cell energy required to become possible to suppress the temperature rise by internal 
generation of heat of a cell in the range in which the degradation rate of a cell becomes below an allowed 
value, and drive the motor for transit on a cell by this configuration, at the time of charge, can always be 
conserved. 

[0007] yes according to claim 3 — the cell control approach of a Brit electric vehicle — the claim 1 above- 
mentioned publication — yes, let it be a summary to search for the charge terminating condition of said cell 
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from the depth of discharge of said cell and the relation of an allowable-temperature value which were 
memorized beforehand, and the ambient temperature of said cell in the cell control approach of a Brit 
electric vehicle. The conditions which terminate charge also in a charge termination time by this 
configuration in the state of the optimal charge (depth of discharge) according to the ambient temperature in 
a car when suppressing cell degradation by the temperature rise are searched for. 

[0008] yes according to claim 4 — the cell control approach of a Brit electric vehicle — the claim 3 above- 
mentioned publication — yes, in the cell control approach of a Brit electric vehicle, when the remaining 
capacity of said detected cell becomes beyond the charge terminating condition of said cell, let it be a 
summary to suspend charge of said cell. It becomes possible to stop the range where the degradation rate of 
a cell becomes below an allowed value about the temperature rise by internal generation of heat of the cell 
in the charge condition at the time of charge termination by this configuration. 

[0009] The cell control unit of a high Brit electric vehicle according to claim 5 The car transit means 
equipped with the motor for transit which uses a cell as a power source, and the generation-of-electrical- 
energy means which makes an engine a driving source, In the cell control unit of the high Brit electric 
vehicle which constitutes and becomes so that the generated output of this generation-of-electrical-energy 
means may be supplied as the charge power of said cell, and drive power of said motor for transit An 
ambient-temperature detection means to detect the ambient temperature of said cell, the charge-and- 
discharge period of said cell, and the relation of a temperature rise are memorized. Let it be a summary to 
have the control means which asks for the charge start condition of said cell from the charge-and-discharge 
period of this cell, the relation of a temperature rise, and the ambient temperature of the cell detected with 
said ambient-temperature detection means. By this configuration, an operation of said invention according 
to claim 1 and the same operation are acquired certainly. 

[0010] yes according to claim 6 — the cell control device of a Brit electric vehicle — the claim 5 above- 
mentioned publication — yes, in the cell control device of a Brit electric vehicle, the charge-and-discharge 
period of said cell and the relation of a temperature rise graph-ize the elapsed time and the temperature rise 
value at the time of a repetition of each charge discharge about two or more sorts of charge-and-discharge 
periods, and make it a summary to come to create using a value when the maximum temperature rise value 
and the minimum temperature rise value are stabilized with time amount progress. It becomes possible to 
obtain the charge-and-discharge period and the relation of a temperature rise it is unrelated in the data for 
asking for the optimal charge-and-discharge period according to ambient temperature with this configuration 
with sufficient accuracy. 
[0011] 

[Effect of the Invention] According to the cell control approach of a high Brit electric vehicle according to 
claim 1, the ambient temperature of a cell detects, and since it asked for the charge start condition of said 
cell from the charge-and-discharge period of said cell and the relation of a temperature rise memorized 
beforehand, and the ambient temperature of said cell, the conditions which make charge start the optimal 
charge-and-discharge period according to the ambient temperature in a car are searched for, and it becomes 
possible to prevent degradation which arises from the temperature rise by internal generation of heat of a 
cell. 

[0012] Since according to the cell control approach of a high Brit electric vehicle according to claim 2 
charge of said cell was started when the remaining capacity of said detected cell became below the charge 
start condition of said cell, at the time of charge, the temperature rise by internal generation of heat of a cell 
can be suppressed in the range in which the degradation rate of a cell becomes below an allowed value, and 
degradation of a cell can be prevented. 

[0013] Since the charge terminating condition of said cell was searched for from the depth of discharge of 
said cell and the relation of an allowable-temperature value which were memorized beforehand, and the 
ambient temperature of said cell according to the cell control approach of a high Brit electric vehicle 
according to claim 3, The conditions which terminate charge in the state of the optimal charge (depth of 
discharge) according to the ambient temperature in a car are searched for, and it becomes possible also in a 
charge termination time to prevent degradation which arises from the temperature rise by internal generation 
of heat of a cell. 

[0014] Since it was made suspend charge of said cell according to the cell control approach of a high Brit 
electric vehicle according to claim 4 when the remaining capacity of said detected cell became beyond the 
charge terminating condition of said cell, the temperature rise by internal generation of heat of the cell in the 
charge condition at the time of charge termination can suppress in the range in which the degradation rate of 
a cell becomes below an allowed value, and degradation of a cell can prevent. 
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[001 5] An ambient- temperature detection means to detect the ambient temperature of a cell according to the 
cell control unit of a high Brit electric vehicle according to claim 5, Since the control means which 
memorizes the charge-and-discharge period of said cell and the relation of a temperature rise, and asks for 
the charge start condition of said cell from the charge-and-discharge period of this cell, the relation of a 
temperature rise, and the ambient temperature of the cell detected with said ambient-temperature detection 
means was made to provide, Said effect of the invention according to claim 1 and the same effectiveness can 
be acquired certainly. 

[0016] According to the cell control unit of a high Brit electric vehicle according to claim 6, the charge-and- 
discharge period of said cell, and the relation of a temperature rise Since it was made to create using a value 
when the elapsed time and the temperature rise value at the time of a repetition of each charge discharge 
about two or more sorts of charge-and-discharge periods are graph-ized and the maximum temperature rise 
value and the minimum temperature rise value are stabilized with time amount progress, A charge-and- 
discharge period and the relation of a temperature rise are obtained with sufficient accuracy, and the 
conditions which make charge start the optimal charge-and-discharge period according to the ambient 
temperature in a car can be searched for correctly. 
[0017] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained based on a 
drawing. 

[0018] Drawing 1 thru/or drawing 8 are drawings showing the gestalt of operation of the 1st of this 
invention. First, it explains from the configuration of a cell control unit using drawing 1 . Yes, a Brit electric 
vehicle supplies the direct current voltage which changed the alternating voltage from the generator 2 as a 
generation-of-electrical-energy means driven with the direct current voltage or the engine 6 of a cell 1 by the 
converter 4 through an inverter 5 to the motor 3 which is a motor for transit, and tells power to the wheel 32 
as a car transit means. The electrical energy of a cell 1 is charged through a converter 4 with a generator 2. 
Moreover, the **** energy from a motor 3 is charged through an inverter 5. A cell 1 is contained by the cell 
case 12 and can perform [ the fan 16 attached in the cell case 12 ] cooling or heating now. The dc-battery 
controller (B/C) 1 1 as a control means is taking lessons from the cell 1, the generator controller (G/C) 21 is 
taking lessons from the generator 2, and it is attached to the motor 3 by the motor controller (M/C) 3 1 . The 
dc-battery controller 1 1 The total electrical potential difference of the cell 1 from cell total electrical- 
potential-difference measurement Rhine 13, Cell temperature including the cell temperature detection means 
15, the temperature of the cell 1 from electrical-potential-difference measurement Rhine, and an electrical 
potential difference, Each signal of the ambient temperature (OAT) of the cell 1 detected with the ambient- 
temperature detection means 14 is received, the capacity of a cell 1 etc. is calculated, delivery, a generator 2, 
and a motor 3 are driven for a signal for the generator controller 21 or the motor controller 31, and the 
charge and discharge of a cell 1 are controlled. The charge-and-discharge period mentioned later, the related 
property ( drawing 4 ) of a cell temperature rise, and the related property ( drawing 5 ) of the depth of 
discharge of a cell and an allowable-temperature value (heat-resistant temperature value) are beforehand 
memorized by the dc-battery controller 1 1 for this charge-and-discharge control. 

[0019] Next, the property at the time of the charge and discharge of a cell 1 is explained. Drawing 2 shows 
the internal calorific value at the time of the charge and discharge of a cell 1 . An axis of abscissa is a current 
value, a forward value expresses discharge and the negative value expresses charge. An axis of ordinate is 
calorific value. Generally there is heat of reaction proportional to the Joule's heat proportional to the square 
of a current value and a current value in internal generation of heat of a cell, and it is expressed RI2 and SI 
respectively. The Joule's heat takes the forward value which is not related to charge discharge, and heat of 
reaction just becomes by charge and discharge, or becomes negative. According to the class of cell, S takes 
the value of positive/negative, takes a forward value in a lithium ion battery, and takes a negative value in a 
plumbic acid cell or a nickel hydoride battery. 

[0020] Yes, in a Brit electric vehicle, if energy of a cell 1 is used by the motor 3 (discharge) and the capacity 
of a cell 1 is lost, charge will be started with a generator 2. Although the value of Ih will change according 
to transit conditions if the current value at the time of discharge is set to Ih, the conditions used frequently 
are decided on. The conditions at the time of charge serve as Ij decided by capacity of a generator 2. The 
calorific value of internal generation of heat under these conditions takes a value as shown in drawing 2 . 
When the temperature rise at the time of the repeat of discharge charge is measured from this calorific value 
and cell cooling conditions, time amount is plotted on an axis of abscissa and a temperature rise is plotted on 
an axis of ordinate, it comes to be shown in drawing 3 , and generation of heat and heat dissipation by 
cooling reach a balance from per three periods, and the temperature rise is stabilized. This maximum 
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temperature rise value and minimum temperature rise value when being stabilized change by periodic 
deltaDOD of discharge charge. Explanation of the period of discharge charge shows that deltaDOD=50% 
discharges and charges the one half of cell capacity [ state of the sky / from a full charge condition to ] 
among drawing 3 deltaDOD=100%. Charge-and-discharge period deltaDOD is taken along an axis of 
abscissa, and it is the maximum temperature rise value deltaT2 to an axis of ordinate. The minimum 
temperature rise value deltaTl When it plots, it comes to be shown in drawing 4 . When heat-resistant 
temperature of a cell 1 is not depended on the charge condition of a cell 1 but it carries out to below a fixed 
value, the shorter one of a charge-and-discharge period will be good. However, when heat-resistant 
temperature changes according to the charge condition of a cell 1, the shorter one is [ stop /**********] 
good [ a charge-and-discharge period ]. If degradation of a cell is taken into consideration in a lithium ion 
battery, the line of the depth of discharge DOD as shown in drawing 5 , and heat-resistant temperature can 
be drawn. Above this line, a cell degradation rate becomes more than an allowed value, and it is necessary to 
control the temperature and depth of discharge DOD of a cell 1 below on this line. It is shown that heat- 
resistant temperature becomes high, so that the heat-resistant temperature of this drawing 5 is so low that it 
is close to a full charge condition (DOD=0%) and it is close to the state of the sky (DOD=100%). the 
charge-and-discharge period of the cell 1 by which the minimum temperature rise line of a cell 1 and a cell 
minimum temperature-OAT (Tl-Tair) become equal in drawing 4 - deltaDOD 1 ** — it carries out. next, the 
charge-and-discharge period of the cell 1 by which the maximum temperature rise line of a cell 1 and a cell 
maximum temperature-OAT (T2-Tair) become equal - deltaDOD2 ** ~ it carries out. Charge-and- 
discharge period deltaDOD* optimal as how a cell 1 is used is deltaDOD 1. deltaDOD2 It is in between. 
[0021] How to ask for optimal charge-and-discharge period deltaDOD* is explained using the flow chart of 
drawing 6 . First, OAT Tair It measures (step SI). The cell minimum temperature Tl and the cell maximum 
temperature T2 As initial value, it is Tair and T2, respectively. It gives. In a lithium ion battery, it is good to 
give 25 degrees C and 70 degrees C, respectively (step S2). Drawing 5 is used and it is the cell minimum 
temperature TL Receiving depth of discharge DOD1 It asks (step S3). Drawing 4 , Tl, and T2 deltaDODl 
deltaDOD2 It asks. At this time, it is deltaDODl. deltaDOD2 When it becomes 0% or less, it considers as 
0%, and it is deltaDODl . deltaDOD2 It may be 100% when it becomes 100% or more (step S4). deltaDODl 
deltaDOD2 It compares (step S5). As shown in drawing 7 , it is deltaDOD KdeltaDOD2. If it becomes, 
optimal charge-and-discharge period deltaDOD* exists, and they are the cell minimum temperature Tl and 
the cell maximum temperature T2 from drawing 3 , and (deltaDOD l+deltaDOD2) / 2. It asks (step S61) and 
returns to step S3. As shown in drawing 8 , it is deltaDODl >deltaDOD2. If it becomes, since optimal 
charge-and-discharge period deltaDOD* does not exist, they are drawing 4 and deltaDOD2. Tl and T2 It 
asks (step S62) and returns to step S3. deltaDODl =deltaDOD2 It will be deltaDODl if it becomes. It 
substitutes for deltaDOD* and ends (step S7). the range which a cell 1 uses by performing the above flow 
every several minutes from several seconds according to outside air temperature — DOD1 from — it can 
control to DODl+deltaDOD* and degradation by the temperature rise of a cell 1 can be prevented. 
[0022] Next, the gestalt of the 2nd operation is explained using the flow chart of drawing 9 . The gestalt of 
this operation is the case where a nickel hydoride battery is used for a high Brit electric vehicle. As for the 
nickel hydoride battery, the charge side has from discharge the property that calorific value becomes large. 
If the temperature characteristic is measured, although a value is different, it will serve as a property as 
shown in the broken line in said drawing 2 . Moreover, if the heat-resistant temperature in consideration of 
degradation of a nickel hydoride battery is shown, it will become like said drawing 5 like a lithium ion 
battery. Hereafter, it controls according to the flow chart of drawing 9 . In addition, in the flow chart of 
drawing 9 , the contents of steps SI 1-S15, step SI 61, and step SI 62 are the same as the contents of steps SI- 
S5 in the flow chart of said drawing 8 , step S61, and step S62 almost. Differing from the case of a lithium 
ion battery is (DODl+deltaDOD*) after deltaDOD* is decided in step S171, and deltaDODm. It compares 
(step SI 72). (DODl+deltaDOD*) - DODm if it becomes below - (DODl+deltaDOD*) - DODm the range 
which is replaced and a cell uses - DOD1 from - it controls to DODl+deltaDOD* (step SI 73). As a reason 
carried out in this way, there is a memory effect peculiar to a nickel system cell in a nickel hydoride battery, 
and they are a certain use range, DODA - DODB about a cell. Capacity is DODB if it is used in between, 
and initial capacity of a cell is set to 100. deltaDOD* is DODm in order to fall. It is made not to become 
small. DODm A value is decided from the flight range (regulation regulation) which a high Brit electric 
vehicle must run as a pure electric vehicle. 

[0023] Subsequently, the gestalt of the 3rd operation is explained. The gestalt of this operation is the case 
where a plumbic acid cell is used for a high Brit electric vehicle. Those who use a plumbic acid cell in the 
condition always near a full charge condition have the property that a life becomes long. For this reason, it is 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi__ejje 



4/3/2006 



JP,10-164761,A [DETAILED DESCRIPTION] 



PageS of 5 



not necessary to specify especially a charge start condition, and control which charges when charge can be 
done conversely is needed. A temperature rise property serves as a temperature rise with the short discharge 
charge period on said drawing 3 . The heat-resistant temperature in consideration of degradation of a 
plumbic acid cell is not based on the charge condition of a cell, but serves as a certain fixed value, and it is 
thought that this control approach is good also for a temperature rise. 

[Translation done.] 
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££o 10 

*a-r s r t Zftmt-rzm&m i e«« w y y ? hm 
«<*t r i *w®.t -t znnvn i e*<&/> 

[W*<S4] ^Ui$<x^BuiE««&ro^a^M!Bm?lfc 
«)*«*T*#«±i:*ofci#^«ria*ft©*«*f!t 20 

&§»*©S?&fliiJflP;frSi 0 . 

fssifffat, =-^-?>&mmw.b-rz&tt&b* 

SES?&©jsffltaflfS:#tts-r5^fflias«m^©i:> ate 
& m £ stag i p, bu!s«?&o^«^^ 

lis m&mofti&mfflmz-o\,^x<D&ftm.i&m.<Dmmv 

[3693roBtt4Bl9U 40 
[0001] 

[*W<&*-f5a«#lf] *»9]tt\ 'M'T'y s> 
[0002] 

If "t£ li^SWt LT, ®ft&tOffi&, W£lzfeCX% 
LT, ffias«fttHB;IS«*B$JhU mffiw^tSrBSC J: 



5KL.fct>0>*\ tbA#B8¥8-6 119 3 (dgl 
^ $ *t t> 5 «, 
[0 0 0 3] 

[0 0 0 4] *38Wtt, £©J:5fc«S5©lfflH,6K:#B 
LTftSixfct©-e H J: saUE±#ra* 

ww*«feitv*«i*!iwaiii 5 r t % t -t 

So 

[0 0 0 5] 

K.* 111*511 Emo^^y y h«fCSE!l*ro«?l&fW^ 
t LT^-rs^f ^y * htSS»i«rotMfl*S 

[0006] m*m2mm.(o^7'v y ht^ew© 

Sft*ro«?&SJ«*;£fefc:}3V*-c\ «ita*tbfetfrffi«flfew 
ffi«?&a>3fe«;£liBte-*-5r tSr^lti-r?). rcD«fig(c: 

[0 0 0 7] S»*«3|E«<0^^y 
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[0008] §it#ii4lE$£tfv^:/ y y hS^gft^ca 

[0 0 0 9] «*«5Et©/N>f^!l 5/ hS^iifrmZ) 
tt««*»©»««A*ttE«tto*«m*2tt«tt 

[ooio] «*a6EioM^!i * hm^g»s^ 
a»*o«ft«omsijtjcj3v^T. HuE«»^)*tt«ra»! 

[0011] 

[0 0 12] IS*^2E«!c^/N><y y y bm^Sft*^ 

«&»J«#teK£ixtf, tfcdJ£ftfcH&E«ffi<a»**as 
KrE«»o*«B!tt*fl=aTi: te^ftt £ t£g(rEm?&<a 

[0 0 13] »*S3E«OW^!) 5/ htftSlblta 



*5»5«Ba*icjEgi:fe*a<c3£««tt c&m^g) -e 

[0 0 14] M*«4EtOM^» ^ hm^t»*<E> 

*te«»^*«**t*#h± t *o fc i # tcffjESfeo 

[0 0 15] M*«5Et^^!) s> fiaSKSo 

«»»j»3S«fcj:n« > «»<DjsB»s*tftm-rsjSB 
i««ffi^a^> mE*»<o*»«fl#£a*±#oH 

E»B***a*aT*ta*ixfc«»oflB«flEi:*»b 
H&E«ffi^5t«Mte*^**ft5»J»^ia:i: 

20 *l^#>, MrEn*9iett^xn^»«&n«tosb*<r 

[0 0 16] l»*S6EfOM^y s> M^SMO 
«»»J#*«fcJ:;h,tf* «TE«»«©3(Eift««ffltaflE± 

«B««^tfc«tt3f|5tWfflffl-C3lt««:B*ftS^5 
30 ft#«rjE«lfc#ft 5 n 5 0 
[0017] 

[ 0 0 1 8 ] El 1 8 tt. 1 G>*llfc0>* 

Sir LT<055««2^feo35iKflJES: = ^ 4TS 

•^n> site^— ^ i 2t,z&tttfbtiti7T > i 6 iao 
i»fant^5/fy3>hD-7 (b/c) ii 

C) 2 1 aSoV*T*5 0 . ^e — 9 3 ^fi^e— ^ n> h n — 
so 7 (M/C) 3 1 ^-)V^-CV^5o y 3^ hn- 7 
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1 4-e*wsixfc«»i^«Ha* 

****** •«ftl05JMMI«:«J|tU %1I=i>Fd- 
^2 i^-^3^hp-73 lfc«**riS9, 

2 Stf^e- 9 3 LTM 1 (D-ft&mttUm-t* «fc 

(iffl&Ktttt) OlMt4 (13 5) a*^*iE*s*i-cv* 

[0019] fttc, «^fel<oaE^fc«^o1*^±^ov^Tla 

TV>5 0 fltNttttttlf?* jEG>0W*JHt % 
«^tt«i-«KJCSlR^*>D, 1 2 , s I 

[0020] /^y y 5/ hm^SifrSK^Ttt:, ^e— 
* 3ia:>)nmi<D=*/i'*e-$:tem mm) u 

**!*0<fc#l«8fMll2 0|B*tcj:oT«fc4 5 I j £ ft 
5ftffi*i5. :o^t<!:lM^^^M?E 
tlWi#t^Dy M-5^ia3^^-rj: 5Kftt>, 3 

ADOD = 1 0 0%teffiftmVtmfrt>&<DtitWi 
^V^m^ML, ADOD=5 0%fi«ftfc&*<0¥#«: 

MfiATi Sr^nyhtSi, El 4 Id^T J: 5 tcft 

-T 5 J: 5 ft»-fr»ctt3K»««JH«:«[v^**sAV^ £ ttRB 5? 
ft<ft5 e y^^A^^-^Wffe^isv^Wte^^t** 

jt-rst. Bi5^i-«t5ftJS«ai*DODi:iBj»taflc 



tt. ^ftStfctg (DOD=o%) Kiffv^^Wj&fflaa* 
<£<> (DOD=10 0%) iCifiVMSifBjIMa 

tfrt J ft< ftoTV*< r £**LTV^3. El4M*5V>Tflt 

tti i ^a/hms±#i6S * s^/jn^s - ^«t?as ( t i 

-Tair) L < ft 1 ^5EifemiS^Sr A D O D 

1 £-f£ 0 m^l^lr^c^Jifl-^^mft!!*^^ 

(T 2 -Tair ) U < ft 1 O^jS 

Jfc®J§}S£r ADOD2 £-f5 0 lil^f^^LT 
10 Sigft3Ej8*flI;Ji#| ADOD* |1 N ADODi ^ ADOD 

2 (7)K(:fc5o 

[0 0 2 1] *»ft*J«»}JJADOD* £#tf>5;*7?£ 

t&gTair ftaUTTS Uf^Sl) c msii*^* 
Tu ®faS*^&T2 ^SOJtMf £ LT. ^tu-etlTair 

2) 0 H5&fl^T«j&*/wa£Ti izittrztkmmg. 

DODi £#£>5 Ur^SS) 0 H4iTi , T 2 
20 <£ 9 A D O Di aDOD 2 £#tf>5 0 rcO£#, AD 
ODi <t A D OD2 ^0%OT^*o/tS^H0%t 
tx ADODi £ ADOD2 ^ 1 0 0%£*_bekftofcai 
^I410 0%tt5 Ufy^S4) 0 ADODi t A 
DOD2 SrfctifcT* (^r^/SS) o B7tc^rJ:3 
tCADODi< ADOD2 ft<btf, *®ft3te»®J3»!A 
DOD* U Hl3£ (ADODi + ADOD2 ) 

/2 ±9*Jft*/MMETi , m&S^«T2 

(^T^yS 6 1 ) , 7T5/^S3^I5 e H8(C^i- 
<fc?KADODi >ADODa ftfetf, *iSft^»m^ 
30 iADOD* tf^fiEbftl^fc*. El4^ADOD2 J: 9 
Ti , T2 (*-r s/^S 6 2) , 77^^53^ 

I5 e ADODi =ADOD2 ft«b!;£, ADODi £ A 
DOD* »cftALT»Ti"5 (^r^S7) D W-bO 

^Ctlfel(D(|ffit5®i^DODi d^DODi + 
ADOD*COTU *»l^«*±#*Cj:<5^t«:B& 

[0 0 2 2] ftfC, H)9(D7n-^^— h§:^VNT. * 

5^:, tt^S5^> WIBB2^o«*|^-rJ:?ft»tt 

«t^(cft5 e OTn El90^n-^^-h{c^oTffl^i 
*ffot^< e ft*3, HI 9 t07n-ft- h d:|b^T N 
^Ty^Sll-SlS, ^^S16 1, 
S 1 6 2CDrt^(i > SusEEl8<7?7a— btd*3«5 
so 7f^ysi-S5, ^ry/S6 1, 7f7^S62 
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^ft£Oli. ^/^S 1 7 UCioV^ADOD* ^ 

£o7ct&, (DODi + ADOD* ) t ADO D" t £ 
fcbtM"* (^7'y7*S 172) c (DODi + ADOD 
*) ^DOD" aTftbtf, (DODi + ADOD*) 
£DOD° tCg#&;L N «»<0flWB1-«l5H*:DC>Di 
^bDODi +ADOD*(:»t5 (^r^T'Sn 

3) . :^J:5i:t5I6iLT, =y^**«?fi^ 

5&J8®H> DODa — DODb Rtffiffl LTV^5 <fcx 
S?feO^0»^fi:Sr 1 0 0 t-f 5 ir^Sa* DO Db tc{gT 
1"5fc^, adod*^dod» J: ?>>h£< ftfcftv^j; 

5 t-t^o dod" ofltii, /^yy y hm%L&Wj&& 

[0 0 2 3] »3©*16(0»l|R«rRW-r5 0 * 

»^«fflr**^»*^*<ft-B»ttSr»oTV^5. r 
*«BBi&*#tt»*ca^i-5f^i?^ft<, igtc 
*«3ft*T*6B»tc*mt:LT*< <fc 9ftM*paSiB>«£ft 
oT<5 0 mjfS0 3±cD^m5£a;Jl^ 

©*V^JUE±#4:ft5. &mmfo<D'£it%3*mLtzWim 

totfc: oftltt^ftjs «tv^ < h%x.fctu5e 
[B90>ff¥ftK9i] 

[tan *«wtc«5^>f y h**sib«:0*»M 



[S3] ±E»l<0**o»»^l3V^-C3lS«iS[«S:||k3S 

[0 5] J:|E^1^3l3fe0^ffijC43V>Tm?l&^SSc«^ie 

10 [16] ±fami^llffi<0^ffi{Ci3V>Taigft5fi5»«^ 

[El 7] JiSE^n-^^— hcfxo^x^^S 6 1 £t&93 
*f 5fcfc<O0-efc5 o 
[08] ±f57t3— ^ — hif^^x^^S 6 2£S&91 

[0 9] ^0^^^2cO^^75^^C^V^-C^®ft3 ! E^ 

[??#^!ftK] 
20 l Site, 

3 fenmnmm) 

6 m^v^V 

11 /<^rynyf D -7 («J«^«) 

14 ^aafttttii^a 

1 5 mtfoMm&m^m. 

32 Si (*WjfefT^«:) 



[Ell] 



[02] 
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[H31 [@4] 




mach r) 



[H5] 



[B6] 




0 DODi 



50 
DOD {%) 



100 




A DODl ADOD2 
50 100 
*DOD (%) 




[BB8] 




ADOD2 A DODI 
50 100 
ADOD(%) 
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[09] 



512 



T2 U«IJ8*ft72*^;L* 



wSi: 




